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1 

i«E^a»**fi4±cc, 'w*<aR«*tm*«»-r*x 

Si, 

<D^~ K-***R*tf*T4Xat. 

^is»«*tm«:a««air sxs<fc . 
mm±.<Dwmm 1 <d^- f ^jb^^^txs 
fries i o^- fvx cot**4#\ Mia^vu^ffigim 
^■Wfcw? jester*, 

[ts*^2] F^**ji*{#rr*xat*. 

#J2. 5-8. OCDRS^*WT*ffiRS*f**4*:tt3» 
>^-AVFt^7^F, fl^yy-F^x, > 

*xa*£fr, »*«2(ciett©*jS. 

[i»*«4] $1©^-F7^^1^fmilt 
1^1 0-2 00 nmCDJ?££W-f £31 1£>;>- Fvx^ 

ft* 3©^- K ^l^fff f 611^ $ 6{Ct*, 

[»«3B6 ] *BS«tt^*fNH^*fflffiiltt*!kffi©X 
SI*. F^^^Hrtfc<fc^^b^fi^«^tt»4rt 

atsigi*^, Huia»«^6HJiesri<D^-Fv 

R«^ttf4£ % Striae icd>>>- Fvx^Htc<fc -or, r 
msLoy^mmtm-x. *5<fco'x^ 
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6tcEtScD;fr£. 

■[»«i8 ] mum i *5j:tfgi2<zv»- fvx^ii 
am— <Dtt*xa*atf . M$Ji i ecE»w>;&ffi. 

*>y»±R*RW«xa*3 6(c*tr 8»*I 1 tcE 

[fS^i l] BiTE^JU^iER««tmi^Cc % 
5F^>yffjtR*RW*xaK:*ic»r, WE^^u^iSR 

wtmit, ±»t»tt*ffljss*wr*T»*«o. it 

3»H l 0 CCEtt©*tt. 

^tt&c*Ri?«xa&. 

fjia^2gi*S«±Cc v ^JU*R«W»*f«ftraxa 

20 

Bfria/^u ^ R^f«t*4<oR«*{c mm c mmm^-r 

1 oH±©^ T * x ^ ^ > ^"T £X*1 £ % 

we> < -r r *c* wt*4*(t*r sigi, 

30 iftjM©B«E«««»*. WE»3fcJ:C**2©^-Fv 

-raxat. 

jm©^-Kv^^ji*8w-xa&*4tf. 

[f»«Sl 3] HfrE*«tt»fiifiuE^iI/^R«tt«f* 
t©IBecxsr^>yffjh)I*RW4Xa*3 6U:d*. 

i^i^v7^i^>n^, »bi^>^ 

tm*tt3irrs«Kc. WE>W7*iji£#-r*xa£* 

40 [tmm i 4 ] m^)v^mmmm^cm^ v*^ 
y#jbitR»«xa*3 6«:«*. cncc<fcD, gfrta 
'w*r«*«*4*. T»i±»icc»a-r&, 

1 2 5CE«l©*ffi. 

5] WE-'^Uf fiR«**f»W«caBii9^ 

> ^f?±n *r w * xatc > x % m n& ^ esim^ 

1 4 CCEttcD^fife. 

i 6 ] mE'*fr?mmmmfticMih*. 

yff±»*RWSXa«, WE^iU^R«*t«4*. T 
so SPi±gl5<hCc^g|T€>Xfl^^^. NBiStt. mliaT 
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s<fc.ofc»<. iojM±<o^-Yr*i^^>yr*flf8B 

7] friB^-rrec**«f4*«»-ratwax 
fMQftutc, «r«a^-f rtcjitR^tyrtttttW^t-rsxfi 
* $ eccstf. nxm i 2 tc9a*©*ffi. 

«W««*fflc»*J:9tt*-o«»xarff9, 

1 2 cciaigo^ffi 0 

a* 3 6 test*, tt^s i 2 ccis»©^rft. 

S1S<L. 20 
[fi^2 1 ] iiJia^2<D^- F"7^^i±^6n 

cis*^2 2] g?iassi8uia^*;i/^simft«*4<h<DPa. 

2 0 0ciatS<D«P^2S<*-r^Vx o 

?> ?<Dmc. 5 L/t, S9*3B 

[ti#^2 4 ] ffls«««js*WT**aw*»R-c* o 40 

ftulBH 1 (D^- K ^H±(D«ltiS^e>, tuia3£ 1 cd^ 
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[IS5J3S2 5] Wia^-Fv**JBtt. &2. 

Bi/'J^F^, ^'Ja>y^W^F, X^ 

Wk^y^-F*7^4S^ IS^2 4CClBtJc<D*29 

[W38I2 7 ] h?IB^- K^X^JftS. 1^10-200 
nm©il$^:WT5, 8»«31 2 4 6CiBtS©^i»(*S«. 

[fS*^2 8] »2©^-F^«^ Miami 
-F^^iitcfff^n, BufB^2 ©A- K^j^^H 

rt&CBuiam 1 <o»- f-^x ^jf*7mcc«-r, it^2 
4tclBi8cD^ttSK 0 

[W5R35 2 9 ] ^2*5<fcCfm3(D^- FvxW, fr 
gB»l<Z)^-Kvx^JB±CC««3ti. mi f Big 2 
^3<7)^- Fv^^Ht OTgBtBSifJKafflO^OBR 
CCl&££ft, BJIB^-rxrttCHuia^l^N- Fvx^ 

mzyxiucmt, »*3H2 8«:sa«8©*3jn*a«. 

* 1 Fvx^lB±0jB«*tifl«tt8*fW-r 

ztctbic^ mib^- Kvx^nrt^cfc^mia^ou^ffi^ 

2 8 tcfBi£<D^2gf*S« 0 
[0 00 1 ] 

[0 00 2 ] 

[ffl£*©a*3 x&y 4-*+ - VAX* 

<b&4. ¥^ft7 :r ^VX(7)#ll^^>^, sc^ccat^ia 

»^>3#^/cd?)tC, Jir^P^ (interlayer dielectri 
c; I LD) W**CE)B«*k*«il>S#S£«3W**. 

^^r, r#s/cWfit^R«^*wra i ld^s 

ffi&mt (CMP) CCcfcortB5J8tt*JBflErS/c«>tc 
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m^>% ft zMffl<D&m zmaz, cmpx^u 

[0 00 3 ] • ^P-fe^« k Jfi8fc<D^ £^>(Hz 

*✓> - ^n-fexti, Beyer Cc»tf Stifc*H««pW 
4, 9 4 4. 8 3 6#Wlffl»CCia«Sti, *<Drt§tt> 

#-^» . 7*p-fex«. ch o wtc^tfsn/c^awfiF 

®4, 7 8 9, 6 4 8#qBtBHHCCIB3R3ti, ^-CDrtS 

[0 00 4] ^».^d^X» ILD_L«:ffiS§ 
**«aU/<;*-h (OSG) 

fi^(D^ffi«, ^7>(SiH 4 ) , y^;t^>^> (C 
H 3 S i Hj ) , h iM*;l^><5> ( (CH 3 ) , S i 
H) . $/c[ifh7^^>7> ( (CH 3 ) « S i ) 
©J:9*HJ£tt«rW»H*/c«Wlg»»©ffl^t, N 20 
,0,0,, CO, CO, , £/cteH, OODiS&BKt 

ms^miz. ^Jiz&mmm i l d 3 0 *»»-r<&© 

<tT£CDK:, £>£l>ti, TsiJvTs (Nanoglas 
s (S&ffiM) ; Allied Signal, Santa Clara.CA) <D<fc 
Sft^^TLK (nanoporous) W»©?Lrttt: 

<DCC+#-C#>£ 0 30 
[0 00 5 ] 

jswsRa* *e«p-r & zmm -r & c <t ct & 4 0 

[000 6 ] #»H©|ft<Z>BWtt. ©SSH^ I L D*^ 

s««*js*»jiws*j£*ai« , r* c 4 teas. 

[000 7] *»M©S 6Ccffi©SWtt, ^W^Jffi^m 

[0008] *9mo*itsbicf^mtti*J:vm!£L 

[0 00 9 ] 
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9i&mmmttH±.ici£ t mmmttW£ 0 r*zn 1 f 

v^^H^{^-r^xfii, »l<D^-Fv**JBJb«c 

7ic^cc»-rxst*s*, ^lo/^Fvxww, 

[0 0 1 0] »jHK«, SICD^-F^^ffft 
SIStt, #J2. 5-8. 0, mmt&2. 5-4. 5 
(ORWiWTSiSWWStmiWT-SXg*^., 

»®cc«, mi *$£um2<D^- F^Azaztt^-rz 

ISIt ^U3>t-f F, i/'j3>^WF, 

r^r;u^TX7K^be>yn>^-/w f. >"J3>^?- 

[0011] C<DS8aco^ffi«, «fiW«C»20A- F 
XH£3 6fc:S^ 830^-Fv^^ilt aiJKteli 

tmrtccHp^jBjsR-r-sxsi. coi^ftup*, a 

fifrfcSi 1 F^x^»±©««^©»«SJKaB4 

[0012] Slfe<fct>'S2©^- F^X^JB*f*#T 

©f*#XSi**tJ. ftfiStc«, CiOlBtttt, /<JUi/(B 

tt, S**2«a<DlWJ:0ttS^^^(S«l«t«4* 
[0013] »2©««r», 4c«qn». ffiSttttNHK 

**WtS»l©^- FTX^itftlltSHIi. m 
1 GD^- F*vx>?a±CC^20^- Fvx^li€r«»*r 
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3 tizit^mmw-miticji ^xmmmntfmzmik-? 
[ooi4] m3<DmM^t. &mmt. ^)i?mmw 

«WJS*»i5W-4l»K:lft*Sti4J:9«:bri^. 
[0 0 1 5 ] tpm*m»? : 'HzlZs 

H&^X* *>y#jhJl*3 6«:«;L» Sii*x?^> 
ffl<DRL ^^^BWHttm*. >W*R«ttttf4©«« 30 

[0017] 

Ht. HMOHlHa 2 OVISTS. HJC#IBS#B:. 

[0018] *aw*^-rxrtcca*oc^is 

S^-Fvx^^fitW^, 0 fi»'v~F-7X*H: t 
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[0019] 31^- F^^i'^Wr^faTJ^v^ 

tc^T. >j a >*a«*s« 1 0 , waste 

W\ Santa Clara, California© Applied Material sCC J: 
otlilSB L o KCDTrig^StirC^T^Jl/^ r 

2 0£^©±Ktt«ri*#& o x^>^ihfI2 0O/1 
HiStCtt, jRl 0^1 0 0 nmr*0. 5 0nm 

[0 0 2 0 ] x ^>^<?jhJI2 0&£, 2/'j3>t-f F 

7^f, 2/»j3>*-^Ft-f.h7«f f, mmtsv* 

- r#^X (OSG) . S/'J3>«; **:**tM K (S 
iRO) , — BMfcS/U3>. W«->o+lf>sJ<y^-. 

<fcO'x^ ^>^M12 0±CC«, 1^1 00-2 00 0 

W^iSWlLD) 3 0^tLU^. 'Vl>t> 
I LD30U, JtfjjIfclteMidland, MichiqanCDD 
ow ChemicalCC cfcO^iiSSS i L KCDT"CIk3r £ 
ft 7 0 0 nm(DW®^/15^Wr^Wti^e>^>^'; 
v-^^b^o £6vC, /<^^fiS«^ I LD 3 Okt. W 

>, #y-f3K, #yry^ 
-yjRft* /c»#7 ? ^fb> y h ^7^, y-/ 

[0 0 2 1 ] (B»«*«»4Wr 1 <D»- 

Fvx^I4 0^ ^;^fi8S$ILD3 0±(Cftf 
<*n&„ C(D»1©^-K^^J1». ^10-200 
nm<DW3T*4#. ^fftWWI LD3 0O*S 

^-F^^Itt. »5 0nm<D«3©HttiB«BLo 

ttt* (BLoK<fc0fc{8t>B***»TS> tt, fi50 
nm0)f3^Wt^jt?fflfiS!ftS i COHCc8^<W«& 

vy^r-htf^* (osg) r^>^o co5fEfflcc*f*r^ 
s i coh», j£i^t*ttrfffr5ct^r#. 

rF7^?^>^nfF7^a+1f> (S i« C 4 O, 
H 16 ) (TMCTS)fcJ:^^^^^>^uf F7 
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:>D*1f> (Si, C, 0 4 H,«) (OMCTS) <D£ 

tt&y? x^it^mmmm (pecv 
d) rtr©®fflo/c«&cca(**^^r#sc<5:-c* 

TMCTStt, JbES#*»fcU fiRF«aitr« 
S*C#«3*i, PECVD^n-feXOR^ HiR 

PECVDttSrte, 2od^-J«, Ttttofe. RF 10 

/cSflLhO^i^HaE stints. cn^SMti, El 
«©K1$tt**rr£S i COH*ft*T4C<fc#T* 

•feX^tt«^tl^ 0 BUlB«!l«©»S8tt, S i - 
C-0-H**tfSMt^F-i-r*C<t^r*4*«, *HB 
(Ctt, TMCTS«^ 0 8JfB«5fttt, 3 0-7 50 s 
c c mTiftti£3P t JfiFfitCW, 1 00-5 0 0 sccm 
WfEAB, fil3. 3-6 6 6. 6Pa(l 
00-5 0 0 0mTorr)r^l »acc«. #5 6 20 
6. 6-3 9 9. 9 Pa (50 0-3 00 OmTo r 

r ) r&£ 0 tt»BKtt, ft2 5-4 SOW*?), Jff 
»C«:, fil 00-400mS. «*&3tiSRF* 
KB. ft5-4 0 0W^5o 

[0 02 2] ^C6C, WjfiKlte* ft3 5 nm<D/l£<DPE 
GVDr.i!<b>'j3>^ ft 1 0-2 0 0 nm(E>/¥ 

W51CC«, fil5Onm<DI30PECVD^«;3>t 
A b^A K*#t*. ft 1 0-2 0 Onm0l|?Hf^ 
»3©^-F-***JB6 0#, fiiJ^. £6Ct v ^ 30 
-F^«40, 5 0, 60«, P£CVD->'J3> 
i'A A F, i/'j3>*wWF, 
ft^Vr3>^7-^V F, h 5 -Y 

F, OSG. rlft$/ya>. W«^a*^>#i;v 

fiORSfciftkX K-^O^U^- F*/5**fcttS/ 
;H2X**+if>^7X, xt'>t>^^ (SO 
g) , 7**fb*to*#:7 ^awt^y*--!-*/^*** 
octanes*. 

[0023]ftl0-200nm, WSKCtt, ft9 0n 
m©ff*<OSWI»±»aDi (ARC) 70^ ^>-Fv 40 
**H±fcfWT*C±**'C«*. ft2 0 0-l 

OOOnm. Ptmatmb 0 0 n nKDJI^©:? * r 

XF18 0^ (WSft, ^*-x>y3*i, is^sti 
wami o±kie¥s*i. jMkd^x-^x* 

f>y-7'a-feX^iC^, ^3£>>^- FvX^6 0CC 
■ 8 0fei(yfS»IW±«aifB7 0*s»5feStl. /<dr-x 
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S30A-F^^l(i, 0 — 5 0 0 s c c m (st 
andard cubic centimeters per minute) <DA r , 0 — 

5 0 0 s c c mCDCO, 1— 20sccmC< F t , 0 
-20sccm(DO 2 <DM&Vt%. 0-2 0 0 0W(DiS 

siS«is*jj:o'o^2 o o owoism&mmv* ft 1 . 

3-133. 3 Pa (ftl 0- 1 0 0 OmTo r r ) <D 
EE^TfflUT, Fremont, California© Lam researchCor 
pfr>£>model 4520XLT*P^£ftTl>£:7*^X-7 . X. y?- 
fCX7^>^$tlS 8 7*FU^F^ 1-100 
0sccm«i©O 2 0 — 2 0 0 0 WOiSJ^fcte 
<fcCrtSJS«T\ ftl. 3-133. 3Pa (ft 10-1* 
0 0 OmTo r r ) EfrCflJl^T, 31 3 <D 

^- K^X^jfCDy^X^ . x^ ^>^O^ft«, »2 
©;>- Fvx*J15 0#xy*>^Sftfti*J:5*cj8iR 
l^atC, S2(D^-F7^W ^#->9 0ff£ 

»K»*SW&liJ:9Kia«n*. £12©^- Fvx^ 
15 0ti, 12Uc7'a-bx (-r«c*>%, A-Fvxi' 

0. cne»tt. ■Sl©A-F^^l«rti«U ^©1£ 
m*%^2«:ift*:-r4) ©lotcStor. ffiifil^© 

[0 024]i3ic^J;^^, »3©a-Fv^^1 

6 0ftlC?A>m<DA ^-^9 0*»lSLA:a, 

'7^h'JV^77^t ft 1 0 —2 0 0 n m, 
j&frcteftg 0 n m^S-t-Wf &,^fc*±*£SP 1 0 0 
ft2 0 0- 1 0 0 0 nm, Sf®tC«ft 5 0 0 n m© 

m$*m-?z>7 * v \sv>-x mi io tzttm-rzum 

*lfetf. ^fy-^12 0^ 7*FU^Hl00tC 
M?n^^. Y^-^9 0^{C77^>3tM^ 
04ii, IS077X7i7^>^-7'n-b 
*SrfflC>T, 7* h bm 1 1 0|*3©>( -rf-^fc, 

swi»±«aw i o o , *3. mz. si^-fvx 

^160, 5 0, 4 0*!IT, ^^fiiI$ILD3 

0ic^^i^in^ o 77X7. 

X'>^>4/&3\ Santa Clara, California© Applied Mat 
erials Corp.^ 6I^$ftTt,>& 7"^ - x^^^ • 
fr)l>\ P S~CtTb*l£o 0 — 5 0 0 s c c m©A r . 
0 — 2 0 s c c m©C< F, , 0 — lOOscc m©C 
2 F 6 . 0 - l 0 0 s c cmCOCHF, , 0 — I 0 0 s 
ccmCDCF 4 , 0— l 0 0 s c c m<D0 2 , 0 — 10 
0sccm(DN 2 , 0 — 1 0 0 s c cmOCO, 0—1 
00sccm<DCO 2 ^r, 0 — 1 0 0 0 V v h 

ti/cF*gfflJ«w*jj:a e 4 0 0^2 5 0 07«; hcc^^n 

tc9\-%fmm~Cs 0- 1 4 0 0 V v blC^AT x$nt. 
ftO. 1-13. 3Pa(ftl-100mTorr)(D 

EE^Tm>r, miffi±mam\ oo^-^>^ 

^> 0 ^-F"7Xd7^4 0. 5 0, 6 0tecfctf'W*ffi£9! 
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-f&fr^, 0-500 sccm(DAr, 0— 20scc 
mCDC< F 8 , 0— 1 0 0 s c c m<DC 2 F 6 , 0—1 
00sccm©CHF 3 , 0- 1 0 0 s c craCDCF 
< , 0 — 1 0 0 s c c m<D0 2 , 0 — lOOsccmCO 
N 2 , 0-100sccm©CO, 0-100sccm 
<DC0 2 0-1 0 07^ hCCKS3ti/crtSP«W*j 

0-140099 hcc^>*-rr^5nr. fto. i - 1 

3. 3 P a (ftl-lOOmTorr) <DKt>xm\<> 

&o 10 

[0 02 5 ] A 1 2 0*W-rf-^9 OKT^ > 

Oa-F7X^16 0, 5 0. 4 0*Sre^3tiS<fc 

5cc, *#wa*ih*ciccH*T^*r*«. ccdc 

[OO26]05(J, 7^ hU^Xhfl 1 0(D^^- 
^120^:, LD3 Ottffc^ LX % '1 

ztmi i o*$j:(>*s*nw±«ajii oo»* A^ri 20 

fiS<D^CX9^>y$n«5>o 'HTBfSttZ, Applied Ma 
terials Corp.CCcfc 0 fit X ^X? - X 9 

— 5 0 0 s c c mCDA r , 0-1 00 s c cmCDO, , 
0— 1 0 0 s c cm<DN 2 , 0 — 100sccm<DC 
O, 0— 1 0 0 s c c m<DC0 2 , 0 — 50sccm<£> 
C 2 H 4 . 0 — 5 0 s c c m<DC 2 H 2 Sr. 0—100 
07 9 hCcR5e3n/crtSB«jSl*5J:a r 4 0 0-2 5 0 0 
9 9 r ti/c^fSU««"C, 0-14007 9 bCC 

rXStlT. faO. 1-1 3. 3Pa (ftl-1 0 30 
OmTo r r) ©EE^Tffll^. C<D«fc S&gfefrtt, A 
Z->W$<DmtC^ ^-Kv^^i6 0, 5 0, 4 0^ 
l**3ftttl><fc5K««tt*o U^HBRI*i3 0fl 
^Wri2 5©Jf*t x^>yM12 0$r 

[0 02 7 ] S6&C:tel>T, il^OX^Xv • x 9^> 
^•^D-feX^t, ^lfcJ:0^2(DA-F-7X^ 
140, 5 0^it 4 7>f>U^-ry-i/9 0^% 
^3ft£o C(D<tVj:77X7-i^>i/|t Applie 40 
d Materials Corp.CD-t-r I P SX^Xv • X9 ^ + 

t\ j^ro^Trtf ^cim^ rut>%. 0- 

500 sccm©Ar, 0 — 2 0 s c c m<DC 4 F 9 . 
0- 1 0 0 s c cm<DC 2 F 6 , 0-100sccm(D 
CHF 3 . 0-lOOsc cmCDCF, , 0 - 1 0 0 s 
ccmQO, , 0— 1 0 0 s c c m<£>N 2 , 0—100 
sccmQCO. 0- 1 0 0 s c cmCDCO, , 0—1 
OOsccmCDCH, F£, 0 — 1 0 0 0 7 9 V IC»J£ 

4 jt~i?mmto<i:V'*Ji>tri&mmm i ld3o© 50 
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[0 0 2 8 ]^ HTCCtS-TJc^CC. ^>u^;u- 
^-^9 0^ ^;l/^(SSim^I LD3 OCcK^Sn 
a. IsJEHc. ;W7 12 5^ x*^>y#itJf 2 0K: 
»t**"C, ^JU^fiSI«$I LD3 Ort6cai<(S3f s 
^^SI$lLD3 0©x^>^, ^3 
cd^- F^x^ff 6 0fcJ:t;x«^>yMi2 Ocdx 

ied Materials Corp.<fc 0 tlX^&ffJl I PS 

x^xv . x- vr+zm^&m'&ia*. ^x<o^r*m* 

0-5 0 0 s c cmOA r , 0 — 10 
0sccm<DO 2 , 0 — lOOscc mON, , 0—1 
00sccm(DCO, 0 — 1 0 0 s c c m<DC 0 2 , 0 

— 50sccm®C, H 4 , 0 — 50sccmC 2 H 2 

o-i oo o«7 9 hccs^^n/crtasm^fccfco^ 

0 0-2 5 0 0 7 9 hCCR3c3ti/c^SB*fflT, 0-1 
4 0 0 9 9 KC^VT.X£ftT, ftO. 1 — 13. 3P 
a(fil-lOOniTorr) (DEEJoxm^Z. 
[0 02 9] t<D\k. H8CCtj^-J:5K:. aV7 1 2 5 
I:i-^>^jhi2 0£igTte3pU g^lO±CDT 

— 5 0 0 s c c mOA r , 0 — 2 0 s c c m<DC « F 
8, 0— 1 0 0 s c c m(DC 2 F 6 . 0— lOOscc 
mCDC H F 3 , 0- 1 0 0 s c c m<DCF 4 , 0 — 10 

0 s c c mOOi , 0*-l 00 s c cir^Ni , 0—1 
00sccm<DCO, 0 — 1 0 0 s c c mOC 0 2 , 0 

— 1 0 0 s c cmCDCH, F£r, 0—10007 9 h&C 
HS3ti/crtaB«ag*5j:^4 00-2500*7 9 h CCS 

^sn/c^gpmasr, 0-140079 hcwtx 3 

tlX. mo. 1 — 13. 3Pa Wl-lOOmTor 

vx^n6 otojiv^frti&mnm ild3o©x^ 

>X#*/Ncft£J: ^tMtfft& 0 cox 9 ^>X<#ib 
caHsi>t\ FW (77X7) Sfc7£Xn-fex, ^*9r 

£&#XPiz*£^?rr&o F^&#Xu*feX«\ Ap 
plied Materials Corp.7^6SS^£*lTt>£^fvl/Mx 
P7*7X7.x^tUl felTO^frTrtf 5Ci 
^r^^> 0 "T^^^, 0-5 0 0 s c cmOA r . 0- 

1 0 0 0 s c cmCDH 2 . 0— lOOOscc mONH 
3 . 0 — 1 0 0 0 s c cm<DN 2 , 0 — lOOOscc 
m(DN 2 H 2 , 0— 1 0 0 0 s c cm<D0 2 , 0 — 10 
0 0 s c c mCDCO, 0— lOOOscc m<DC0 2 

0- 1 0 0 0 7 9 h(DRFi7^r. 0-140^ 
^OfiBSWrtr, ^31. 3-133. 3Pa (ft 10-1 
OOOmTor r) ©E^C^. 9* ? h%#(2. 
Fremont. Cal i forni a OEKC TechnoloqiesCC 0 W&t 3 
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m 3 0*tt#*r*C<fcK:J:£. m&VSZ^Jiz-is 

fc<fctf5<<>9 OrtlC. 1 3 50W4^ft^ 

Cimi. ^^te, KSL£&H (Ta. Ti, 
W) , ffi&^&IR&fkft (TaN, TiN, WN) , ft 
HL££IR£d (TaS i N) . */c«Cti6»*4cDffl^ 

0. W«TS^:m, mt*>Z)l> (TaN) CDS 

So ®2©H3fia-5^^«»«, CVD^D^tftf 
3n/cHt^^> (T i N) omm. ^^KTa) 

13 0fe<fc^>ftl3 5ti, fk*W«3Pffl^t*ffi (C 

mp) (Ccfc^r. si o^f j^cc, is$n-5 8 c 

MP7'P-b^ fg3<D^- Fvx^§6 0to£Vm2 
O^-KvX^15 0«:l»itS^ fiSSS^CD^lCD 
^-h*v^i;i4 0^iSl^^ e ^1CD^-K^X^ 

^VX^SIf^Ci^II^^ <fcl>5<Dtt, CM 
P7*D-bX^ '<;1^{£BS*I LD3 0*JB«U -€* 
©3Nfr£ffiT£tf£;^^&& 0 Wii^CMP^n-feX 
Landers tC^T$n/c*IMI5 , 67 

6, bsmmmm (c<D\Hmz. *wmm<Dftmc& 

jStRWtt*10CMP^a-feX"C|»*3nS. fg2(DC 

(DS20CMP7'n-feXtt vATX 35i, f£3<D>^ 

[0 03 1 ] CMP ^D-feXCCitt^T. zittl 3 OfcJ: 

? 7*#f4 1 5 0 « v ^©±{cft^3tt4fl&(DfflSS 
So &J11 3 OKttTS 

»3ttfil0^200nm, »atc«JR35nm 
r&£ 0 LD3 0±cDffig§m^ • J*- 

^ffillWl LD3 04«a8t5»**«. 3S2© 

* v Zftmits BLoK (^liffiS) T'£> 0 > 
15^1 0-100nm, »acc«tt5 0 nmVfr 
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So BLoK(D»Jl affci'l/=i>J:«3<>BTO&*{K 
1>C £T£>S 0 

[0 0 3 2 ] 3H^~ Kv^^SWu, 3 60cSii#x 

K^VTo 0 1 lCtte^T, /<Jl/*fl£BS*I LD#, 2 
-^©SB». t 1 0 0 ^ 2 0 0 0 n mCDWS 
-TSTfiW ILD32i. 1^)1 0 0-2 0 0 0 nm(Di? 

*WT3±flWi LD3 6£cc#&3ftr^st<t£B§a> 

10 HI <DffimcmM<Dffigr*jrs-? 0 2o(DlLD13 
2. 3 6W, filO-2 0 0nm^/l$*StSa^ 
x ^^>yf?ihB3 4&c<£oT#8t£*vti>S 0 

W4<h^Sc<?:#T£, C^<03^<d»^k:», 

TffiJ I L D t It. ?»Hr**^li5R**©Hf4*fl3t^ 

sciccj^-c tstStt&sitttOT. avtkw 

20 [0 03 3 ] ***x-,*>y#jh«3 4«\ SUfc* 
0^2©^- F-7X^fi4 0. 5 OCOffl^WS CCtb^ 

<z>^- kvx^ji^x ?^>yrscD&cm>6ftsi5)t; 

tt. ffiA^-yf>yMi3 4tt, i^«15nm 
©DECVDSftJ/U3>t*S^ x^>yffjhl 
2 0 ^cOwir_b3ai L/ /c|B] £ *f S C £ S= ffe 

©»a3tcaii*Xy^>yff±Ji«, TMCTS-Cftf 
£*a, JI£#ftl 5 nmt^^OSG S i COHt^> 
30 S e «&#x v ^> ?{$±m 3 4 'W^ffiSI^ I 

[0 0 3 4 ] m 1 2CC*$l>T, fltiftK. ^V7 1 2 5^ 
ffiA^x ^^>yff±JI3 4rff±T**^ S&l©^ 

So x^>y^ ffii^xy f>^#±13 4 4i» 
Lt 4 X^>^ff±i2 0ira< e ILD32CD/1 
I L D 3 6<DJl££9AtC><£>T\ ^V7-X7 
;^7 12 5#, TfflU I LD3 2 *5&£Cc« 

«i/Tx**>y#jt»2 oeca-r4*-c(E^sti*j: 

40 +^^C^-^X (7>f>i I DL36 

±) «dS«c»ti«ft6r k ffe*. ^>u^;U9 0 
ljA^x^>^M13 4Jtx^>^$n t 

-enfci±«xy^>^3n«c^. »2u/cx^>yff 
iiJS2 0(c*f-r^x^^>^fttt % ni2cc^^ns 

«jS%JB«t"rs^:«>«:. SiA^x ±13 4 * 

x^^>y-rscD^^, jBc>sc<h#r££o 

[0 0 3 5] 2f^-K7^>7^T^fa7J^v^ 
>«JB*«*.S*|6W©SI3©JllftW«:, S13tC^ 

-To mi 3<&«isra\ mi y^^^ma 

50 0»lltl^^?:iUt(l ^ 1 CDtgi§CC^fKL/r 
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itm*. 'X<DiSLZ:ti&>T % HI -HI OttWiSL 
X&WUtcftmJy&tm&tCftfrtlZ. CM 
P^n-texo&fftS* ^- Fv**«5 0*flfcSrtfc:7* 

I L D 3 0 <D&m* pjffitcr -So C (DSIIffiffil"C 
«v »»Sc2JB^- J*3jWfc3 5nm<DP 

ECVDBfk2/y3> (a-KvX^15 0) /?3 
JWBI 5 0 nmCDPECVD^ft^y n>Ji (a-F7 
X^Jf 6 0) i*»lWS. 

[0036] HI, H 1 3K^3ft*«£CCSlHU S 
H14CC^T 0 Hl3<D£5K:, Iii$^-F7X^ 

14 0^ i&a>*rct,>* 0 u*»u hi icc»ffi{-r&<fc 

^CC, ^;^fiJW$lLDtt, 2o©S» l "Tftfr^ 
ffiA^x > ^ > y#±JB 3 4 fc J: o X £ ft fcTOT I 
LD3 2<t±ffliJI LD3 6i/P6«S53n& Q fi&Htjg 
rttC^>- F"?X^JI5 O^jKXfc^Ufth, ^— Fv 

[0 03 7 ] 3I/>-Fvx^^t^-yv>»i 
SIS^I LD3 0^McO^-{>U^;KDjl^^:WU, 

ft, ^Q^£~->te: % 1^30^- Fvx^H6 0fei:(l>* 
JKWS*±»a»7 0tcx^^>^3n5o ffl3<E»»-F 
^^16 0*jJ:O'SS*ES±tftS®7 0<D^BtS&SB# 

<D^~ F^X^Jf 5 0M«|»«:«Vtt^J:9CcjBati 
£ 0 IS2(D^- F7X^15 OOtf^li, »3<0^-K 
■7X^16 0Z^5-~>?Ltcmc'ift>ti*>7 * F U 
>>x FlftS^a-fexcc^^rSU^gittti^^tcja 
tfft£ 0 S2O^-Fvx^l5 0^ ffiBSTOWRJ: 
^cC^l^-Fv^^i40^, 

[0038] :/a-fex». H 1 6tc^-T<fc 

OWO'Il <7V>- F^X^JI4 OCClE^Sft 
$ecc, H7cDXficDJ:5^:, 
(S»«* I LD30(Ci^>^ti^ o H8CC^£ft 
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&<fc^tt, ffiSCDx^^>^(?ihll2 0#JBl>6ft£ft 

-^3>«fbn t «i»rcMP*sff*>tir. asatc^ 

[0 0 3 9 ] 2»m- Ff^^m^-^» 

«t3g£<ix.&H 1 7 &CTn-r^6<o»sswc«, &m^m 

10 l\ SfiSCCtt, SiXh'>^> . #y 7S i LK <g& 
iStl) J:0tt*^u^iBB«*I LD30(t IS10 

ttf^^o ^U^(6R«*I LD3 0±T\ 
f$W35nmCDPECVD 'J a >£^tr|ff 1 

©^-F-7X^15 0i, »fitett/S3#ftl 5 Onm 
OPEC VD— mtt^)^ly^tsm2(0^- Fvx^ 
H6 0<b, SWI»±tftWB7 0i, 7thU^H8 

[0 04 0] HI 8tC^-r2il^-F^X^4Wr4# 
tfo/c. H18<D«JS«. X7f>^MI2 0^t 

*>-#yvsiLK (mmm) §^^;^i8i 

* 1 L D 3 0 <b. #'j5 0 n m^ScDr^l'^ rX*3R{fc 
S/»J 3>*/-vr«-f FSfc'ttJfaS 0 nm(Of^(DTMCT 
Sr#f$nfcS i COH<D<fc5&OSG*dt?Sll<D 

30 ;>-K7^«4 0 4, JKJ7 0 nm00i?3*Wr&PE 
CVDM^>»J a>*dtf»2©^- FvX^fBO t 

*FU^XH8 0rt©A*5?->2 0 0ii, fiJ^^c, ® 
S0^7X7'i-;f>^'7 , at^ gKteiM 
J17 0±CCiK^$n^> o ^CC. $2C0/>-Fv^^I5 

* F U^X F • • If-f X*s. ^2©Sft/h^y- 
>>2 l 0 4ur^-F^^«cc(E»Sh*J:9Ccr 

H2(D^y-^2 1 0*s, »l<D>f^-^cfc0^# 
tt*&±0TW»r*S** fc »2©^^-y2 0 0tJ:0 

50 ^7 Oti. Applied Materials Corp. ^615^$ txri^ 
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S^X7-i^t • -tf 8 *!/ I P S «T<0^ft-C?f t> 
Tfrfr^ 0-50sccm(DAr ( 0-20s 
ccmCDC, F, , O-lOOsccnKDC, F 6 , 0 
^lOOscc m(DCHF 3 , 0 — 1 0 0 s c c m<DC 
F« . 0 — 1 0 0 s c cm<D0 2 , O^lOOsccm 
(DN, , 0-lOOscc mCDCO, 0-100scc 
m<7)C0 2 0-1 0 0 0 «7 v V tCWt&$ tiltft&M 
«fcb <fctf4 00-2 5009-; h ft/c^SMEK 

-c. 0-1 40 07^ F^A'^rx^n, fto. 1 — 1 

3. 3Pa (ft 1-1 OOmTo r r ) (Dffi^tm* 10 

[0 0 4 1 ] <fcO>h3C>»2(D-f 1 0», ^- 

«*3 0KUe?3*l£. h U^X hB8 Ote^tfJ^ 
IM±«S® 7 0S. I L D 3 0 ©x y 

aiJS**>Stffc©r&£. 30 
[0 04 3 ] UT\ **lRO«ffi(CHltaT 

tarn i cd^- k vx ^jB±cc»w hnzmmum2 <o 
>y-v-?x9mittmrzjM£* mzmmmm. m 40 

K v * * H . fe cfc O'huIB / W * <£R & S 

*»*7**cc»rxa±*£<SK Miam 1 fv* 

(2) SlO^-K7X^S*ftff^Igtt, m2. 
5-8. 0OR«***T4ia»Wtm*ff»-i-&X 
H**tf, ±IB ( 1 > CCgB«(D#& 50 
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(3) «rffi»lteJ:^*2©^- F7X^i^tt^ 
rt^y rX*M^'J3>*-^V F. i/'j3>*- 

-Ftf^x. e>;u4zx+:*+-y->2/^x. xb*>t>^' 

£^£j\ -LIB (2) CClBiSCD^ffio 

(4) »l©A-F^^KfttT*llB, mo 
-2 0 0 n m(D/?££?tr£!g 1 <D^~ F7X ZMZtt 

m-rzxmz^t*. ±ta ( 1 > ccietRCD^ffi. 

(5) «ttW&*2<D/N--Fv^^JB±cc«ttW&SI3 
CD^- Fvx^H4#»-rSXg*S6tcS^ MtBfg 

IB ( 1 ) CCiaigCD^ffio 

(6) mKmmmmzim?zmimmmm<DiLmte. 

**«T4XH4. C©J:5ttBBP*^r3fe»-r*X 
MIBSfi^^HJIB* lO^- Fvx*»± 
©««^©W«SStt3P«:ffi«-r4, ±fB ( 1 ) ecSB*© 

ffiiB8n<D^~Fv**»&c < fcr>T\ Rm^o 
>yccj:-5^B*90»d>^6«BI'rs. ±1B (6) 
(8) «rK!Bl*5j:iy»2©/%- Fvx^H^r^-r-S 

©fffli^g^, ±IB ( 1 ) CciB»©:&i£. 

ismmmttm*, sajsti&c^ ±sb ( 1 ) ksbis®* 

(10) WK'W*(SBS«*ttttl*iK:. HuiB^Jl/^fiSI 

ff±»*»wsxg*S6«:*b. ±ib ( i ) ecsatto 

(11) B«iB^^^fiBI«^t*t4rt«:. *ii*xv^> 

*4«. ±»4a«c&ttaE*wr4T»**^. ±ib ( 1 

0) tciaigcD^ao 

(12) tBS«««JfiS:}K«c-r4*j*r*r>r, 

»*t»4«:f*»r4xei, «WB^^^»a#t«4©»« 

^CC«H|aJi;Rm*«:WrS» 1 CD^- F7^^f1 
^T^Xfli, WORK 1 <On- FVX^®±CC, ^2 CD 
A-F-7X^i4ttfniHi, WSB»2(Z>^- F-7 
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bItie^- f^x ^JifejiafBJsa^'^^RKfttt^*^^ 

K^mttf4£tt#T£XII<b> 3g*J(DHalB«m«f4^. 
8?fBJB3 fc£tf&2<D"-- F ^X ^Jf3&*ra«F«:»*3 ft 

(13) Sf8B^(t*«iMfB^Jl/^B8«ttt3f«4<b©rBl 

i^W7^^>^» SriBx-y^>yff±Jl io 
£x?*>y|&£-r£XfI<fc, HJSB^-YT«:5»«t*t4«: 
ttsTTSiUK:, tE/Wr*iit»tSIIiStJ. ±13 
(12) tc82tS©^S. 

(14) H(rgB^iu^»*tttt*4rtccaiix v ^± 

»4RW£X?I*:3 6(C$3k C*iiCj:0, fufB^l^ 
T»i±ffliCc»*T*, ±13 ( 1 2 ) 

KfBifcD^ffio 

d5) mM&*)\'2<&mmmtmmcmj&± y^tfw 

jtJB*RW ^Xliccfec^r k Sufa^ *ffist**t«4 

±»£»tt*fflJiR*WT*T»**t*, ±13 (1 20 
4) CCiBKO^fe 

(16) m&'*>\'2mmmttWfticM&* v *>#w± 

^^<n^TO(**«4©.h»rt© 1 ofeJ±<D'WT 

»«^^^»«(t*m©TfiB*xy^>d/-r*xa 

±IB ( 1 4 ) CCSBigtO^ffi. 30 

(17) Husa^>rrcc««ttf4*«#T&H(rgBxe©B(r 
tc^o, ±ia ( i 2 ) cciatgcD^r& 

( 1 8 > ii? iBJIU . »2, fc<fctf»3<£>^- Fvx^JB 

^«sr^syiaxfi«. Buta^- F^xpmcommmz 

H^rffll^<fc^^-cD«SXfirtf 5, ±83 ( 1 2) 
Kf3lS<D;fr&, 

( 1 9) WBB^-Fvx*»*<iT, WBE^^I/^BWf* 

lo«±<D^>*x**>yr«a:fI£3 40 
fcOC^tf. ±IB ( 1 2 ) *CBB»©;£«fc. 

(20) ><ji/*B*fl*«4**. mwvxffimbXitfr 
R«t**rt4±{c ^e>n, m fa ^ >\> * mm* t « tag d 

f*r /* ^ x rtcctHS««S«JS*»fiSr SBRKISfc* 3 ft h 
(2 1) 853331 2©^- F^X*»±CC|ftW6*ifcSr3 50 
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<D^-F^X*J1*3 6U:«*. BulB^3(D^- 

jaET-sBscc^sn^ct^ccb/c. ±ib (20) tciats 

(2 2) ariBSSiBulB^^U^R«ttttf*<!;Ora«:SW 
6tl/cX^^>y(?±fli*S6«:fll^^ ±13(20) 

(2 3) mi^^^mm^^n^Jc^ty^ttiC^mrt 
>^f?±H^ % (tria^'^^^ftw+cDa^x y 

©BSCc. lS-&ai3*#^S<fc^«:ix/c, ±IB(20) 

(2 4) «s««E«jft*wrs**»Kfi-c*or. * 
tav * ;i/ ? mmmm * , «^Ms<D^cDmi c < ^ * r« 

H±cDM^6, milBmi <D^- Fvx^»fc<fcO*HulB 

(2 5) «re^- K^^itt, #j2. 5~Hft8. OCO 
■WtWTS. ±83 (2 4) tcfBt8©*^t*S®c 
(2 6) KE^-Kvx^itt, ^y3>t-(h7^ 
F. 7^;l/7 7^f<b>'j3>^^AV K, ^V3> 
F. y^J>^r:./Kt^7^K ! mVkis 
U-5r-F#^X, ^«/3>'J v^jr^yr-t F\ XBMfcS/ 

-F#?x. R3RF-^y 
^■-F^7^X, tK^ F — ^y^r- F#^X, zs)HzZ 
JrX^y-^Jj^Z, Xf>t>^7X, ^/c«^^^{b 
F #7 X£^fr, ±13 (2 4) CCi3*g©*«» 

(2 7) MIB^- Fvx^l« s «jl 0-200 nmCD 
ii?3£W-r£, ±13 (2 4) (C83tt<DiN»»S«. 
(2 8 ) %$2<D^- FvX^P, HUfB^ 1 <D'^-~ Fv 

x^ia±ic«#5n, mft3m2cr>^- fvx^s^ ta 

ia»l©^-FvX^»*7lcXCC»r. ±13 (2 4) 

(2 9)*2fcJ:c;*30^F^^ HUfB^ 1 
©^-Fvx^JS±CC«»3*i. ffBB»2*$i:ae»3<D 
^-Fvxm fr83tBS«ttfl»O^^ORS(Cl»^ 
Sti, fylB^WXi^CCSylB^ 1 <D»- F^X^B^/k 
^cc^-r. ±fB (2 8 ) CCiBt8©¥«ttSfi. 

(30) mmmmmmmz, m^mm^mum 1 © 

(fC % huIB^- F^X^Jlrtfe.fc^BUlB^^U^^m^W 

I4rt^c. *«r^B»snytHP*wrs. ±83 (2 8 ) 
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m i ] xmyom i ©waawt««:aor, 3i^ 
[02] ^jfewowiojffaajUfiwtcfieoT, 

®0t>&& o 

[05] *§m<om i<MfKittsat«*cseor. 3i^ 

[06] *IS9l<D»l©»attSllfc««:ffior. 31^ 
[iTl^^Il^MIftWKot. 31^ 

lir*^> 0 30 

[09] *^0^1<DfiF3l^||]SfeWcfi£or, 31^ 

[01 0] *?Hfl<D« 10»iB«cll»«tc8e-5-c, 31 
KM0T&&, 

[0ii] *»w<o*2©»aite**ff(ccfieor, 31 

[012] *»^(D»2<^Jfia&|S»W|CCfi£^-C, 31 
m~ Fv**fcJ:t>'tti&:r. * * > ^^S^Wr 
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[01 3] *^©^3(D»®^IISSWcfie^-C, 21 

[014] *»w©»4©»attiaiwc8£or, 21 
[015] *«iBo*5©»aa:S8»««:fieoT, 31 

EKM0~C£>& o 

[016] ^RWowsoHaJtcsoswccfieo-r, 31 

[017] *»i8©*6©»JS«clos«ecseo-r % 21 
Kffi0-c&6 o 

[018] **W©»7<DJHS35c3a6««cSeor, 21 

[019] *»i8©»7©sfasttsiss«ccfie-or, 21 
4^ £ >- > %/ ffi t > r f § 

[02 0 ] 3jc»iB©»7©»a^ni6t«ccser>-r, 21 

BT®0~e&& o 

1 0 mm 

2 0 x**>^(MJB 

3 0 ^^ISKWILD 
3 2.3 6 I LD 

3 4 «ii*xy*>yffj|Ji 
40 S1©a-F7^^I 

5 0 ^2CD^-Fvx>7l 

6 0 ^3<D^- F^**H 

7 0, 1 0 0 RWBSifcJgS (ARC) 

8 0,110 V * V \si>7. Fl 

90. 120. 200. 210 4*-~V> 
125 /Wr 
13 0 £H 
13 5 

15 0 + + v 
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